after discontinuation of antiarrhythmic drugs. Catheter ablation was performed after the initial electrophysiological study; informed consent was obtained. In general, a 7 F arterial cannula was inserted into the left femoral artery to continuously monitor arterial blood pressure, and a 6 F quadripolar catheter (USCI) was introduced into the femoral vein and placed in the right ventricular apex for temporary pacing in the event of AV block. The ablation catheter, a 7 F tripolar catheter (USCI), was positioned across the tri- cuspid annulus and positioned to record the largest His-bundle potential between two distal adjacent electrodes. The ablation catheter was then withdrawn until the ratio of atrial and ventricular amplitudes was maximal, and the His bundle potential was just disappearing.
In group I patients, RF energy was delivered in a unipolar configuration between a left scapular electrical pad and the distal electrode of the ablation catheter. Anesthetics were not given to patients during ablation. Radiofrequency (750 KHz) was generated by an electrosurgical unit (Valleylab SSE4, Boulder, Colorado). The output was routed through a customdesigned controller that allowed monitoring of applied voltage and current. The power setting was 20-40 watts. If AV block did not occur during the first 20sec, then current was applied for a total of 40sec and the catheter was repositioned. When first, second, or third degree AV block was observed within the first 20sec, energy application was continued for an additional 20 sec. If conduction resumed after cessation of current flow, then the ablation was repeated without moving the catheter. If there was an abrupt fall in current due to a rise in impedance, then energy application was discontinued immediately and the catheter was withdrawn. Adherent tissue was removed and the catheter was repositioned. The end point of ablation was determined when there was (1) persistent PR interval prolongation (>100%) or (2) persistent second-degree or complete AV block, lasting at least 30min.
In group II patients, the distal two electrodes of the ablation catheter were made electrically common and connected to the cathodal output of a In the present study, 5 patients (56%) had persistent AV block. The ability to create complete AV block appears to depend on the location of the electrode tip, the resting heart rate, and anatomic variations of the AV node. Recently, there has been increasing interest in creating partial rather than complete AV block to control supraventricular tachycardia, so that insertion of a permanent pacemaker can be avoided. By careful titration of the radiofrequency energy dosage and regulation of the ablation end points, Huang et al achieved long-term (2-3 months) incomplete AV block in 13 of 20 dogs.8) In the present study, 2 patients (22%) had first degree AV block during long-term follow-up and were asymptomatic. Titration of the delivered energy and pulse duration were needed to modify the AV conduction without complete AV block. A new right bundle branch block was produced in 50% of patients in Langberg's study.6) The long-term effect of right bundle branch block was unknown, although the HV interval was not prolonged after ablation.6) In the present study, radiofrequency current was delivered to the perinodal atrial area and only 1 patient (11%) had a new right bundle branch block.
Comparisons with Previous Reports of Direct-Current Ablation on AV Junction
In studies employing percutaneous mapping and ablation registry, persistent complete AV block was achieved in 65% of patients, resumption of AV conduction occurred in 20%, and 73% of patients were asymptomatic without administration of antiarrhythmic agents.5) Serious complications including cardiac tamponade, hypotension, and intractable ventricular arrhythmia occurred in some patients.5) Lemery reported a 94% success rate in 32 patients receiving conventional His-bundle fulguration, with a new right bundle branch block in 14 patients (44%). Escape rhythm could be obtained in 15 of 22 patients (70%).9) In our study, energy was delivered to the ablation site with the largest A wave and where the His potential was barely visible on the electrogram. This procedure was followed to avoid the infranodal and ventricular injury. Persistent complete AV block was achieved in 10 patients and first degree AV block was achieved in 6 patients. Fifteen patients (94%) were asymptomatic without antiarrhythmic agents. Only 2 patients (13%) had a new right bundle branch block. The 2 patients did not have prolongation of the HV interval, suggesting infranodal injury was less extensive. Furthermore, all the group II patients with escape junctional Jpn. Heart J. January 1992 rhythm had a residual His bundle potential. Delivering energy to the perinodal atrial area might result in lower incidence of bundle branch block and higher incidence of a recordable escape rhythm. A dual electrode configuration (distal pair of electrodes connected common) was used to deliver energy in ablating posteroseptal accessory pathways. This electrode configuration was presumed to increase the surface area for delivering energy, and thus decreased cumulative energy and barotrauma. A high efficacy and relative safety were obtained in this study.
Effects of Radiofrequency as Compared with Direct-Current Ablation
In the present study, persistent AV block was induced with radiofrequency current in 56% of group I patients, compared with 53% of group II patients. Symptomatic control was achieved in 78% of patients receiving radiofrequency ablation, and 94% of patients receiving direct-current ablation. The incidence of a new right bundle branch block was not significantly different between the 2 groups (11 % vs 130% p>0.05). Although the effects of radiofrequency ablation on the AV junction were less than direct-current ablation on the AV junction, it appears to offer several advantages over the use of direct-current ablation. General anesthesia was not required and creatine kinase MB level was significantly lower in patients receiving radiofrequency ablation. Animal studies showed that radiofrequency ablation produces smaller, more discrete lesions than direct current discharges, without barotraumatic injury.10) Although none of our patients had hypotension, tamponade, or intractable ventricular tachyarrhythmia after direct-current ablation, the potential for serious and even fatal complications after directcurrent ablation is recognized.
Clinical Implications The present study revealed that an ablation of the atrial perinodal area produced a lower incidence of a new right bundle branch block and a higher incidence of escape pacemaker activity than conventional procedures. These results may reflect prevention of infranodal damage. Symptomatic control was achieved in 78% of patients receiving radiofrequency ablation and 94% of patients receiving direct-current ablation. General anesthesia was not required and barotrauma-induced myocardial injury was not seen with radiofrequency ablation. One patient who failed radiofrequency ablation had a successful ablation with direct current. If subsequent studies confirm these preliminary results, then radiofrequency ablation may become the initial choice for AV junction ablation in patients with drug-refractory supraven-tricular tachyarrhythmias. A failure to achieve successful radiofrequency ablation does not mitigate against successful application of direct-current ablation.
